Most of the world's children live in developing countries where their right to protection from sexual exploitation and abuse under Article 34 of the UN Convention on the Rights of the Child is far more vulnerable to infringement than is the case for children in affluent countries. Although the situation is very poorly documented, there are many reasons to believe that not only the pattern of sexually transmitted diseases (STDs) differs in the developing world but also that children are affected on a far greater scale than they are in the West. In this review I shall examine the available evidence in support of these statements as well as studies that relate to specific STDs in children in developing countries. For further discussion of ophthalmia neonatorum, congenital syphilis, lymphogranuloma venereum and HIV infection in children earlier articles in this series1-3 and other reviews4 5 should be consulted.
Sources
Standard computer searches of the medical literature, cross-checked with references from other review articles were used to identify all pertinent articles. Additional items on donovanosis were identified through the author's (unpublished) comprehensive bibliography of donovanosis. The literature on sexual exploitation of children in the tropics is fragmentary and mostly to be found in reports by UN and charitable agencies working with children; items were identified through a recent publication by Redd Barna, the Norwegian Save the Children6 and with assistance from Kevin Ireland, research co-ordinator, UK Save the Children.
Incidence
The high incidence of STDs in adult populations in developing countries has been well documented in surveys of STDs in antenatal mothers7 and correlates with the high frequency of congenital syphilis and ophthalmia neonatorum reported from these countries. 8 The patterns of sexual behaviour described in studies from developing countries, particularly in more modern urban societies, show similar trends to those reported in industrialised countries, ie increasingly early age of first sexual intercourse, longer intervals between onset of sexual activity and marriage and increasing numbers of sexual partners. 9 The frequency of STDs in younger age groups in developing countries is not well documented but can be gauged indirectly by reported experience of STD in surveys of adolescents and young adults. 18 Wynne has described the injuries seen in a series of 24 raped female children, aged 15 months to 12 years (average age 6 years) over a 4 year period at the Livingstone Hospital, Port Elizabeth. The injuries ranged from external bruising and vulval lacerations to extensive internal tears extending into the rectum or abdomen. The article highlights the need for carefully determining the exact nature of the injuries, preferably by examination under anaesthetic, and for meticulous early repair wherever possible.
Sexual exploitation of children in developing countries Whereas in affluent countries STDs in children are closely associated with sexual abuse where the perpetrator is most often someone The possibility that N gonorrhoeae in tropical settings is more likely to be transmitted by non-venereal means has been examined in a number of studies, although these were mostly conducted before the importance of child sexual abuse had received the much wider recognition it now has. In the studies reported from Southern Nigeria, the authors have suggested that the humid environment, and frequent sharing of clothes, towels and bedding by children and infected adults provide ideal conditions for non-sexual transmission of N gonorrhoeae." Potential transmission of N gonorrhoeae through sharing of towels or clothing with infected adults was identified in up to 24% of the 17 paediatric cases reported by Osoba and Alausa.8 It has been suggested that herpes simplex type 2 can be transmitted under similar circumstances by the authors of studies from Nigeria33 and India34 which showed inexplicably high levels of antibody to herpes simplex type 2 in small children. As discussed in an earlier article in this series,' it is unwise to infer non-venereal transmission of STDs solely on the basis of infected family members and unhygienic conditions in the household. Warnings to adults about contaminating children with infected fomites may be appropriate in some settings but should not deflect attention from the possibility that children have been sexually abused. Bello's study from Zaria in the drier climate of Northern Nigeria found evidence of sexual transmission in nine of eleven girls studied. 35 The authors of the Rwanda study state that sexual abuse was suspected by the mothers of all the children studied although physical evidence of abuse was not demonstrated. The diagnosis of gonococcal vulvovaginitis in a prepubertal girl certainly warrants efforts to identify further cases in the same household. In the study by Alausa and Osoba'2 83 household contacts were examined (29 37 The causative organism is an intracellular gram-negative coccobacillus called Calymmatobacterium granulomatis.
While there is abundant evidence that the disease is usually sexually transmitted, at least one leading authority has suggested that the organism is an inhabitant of the bowel that acts as an opportunist invader of the anogenital region.38 The diagnosis is made by demonstration of Donovan bodies in material taken from lesions. A variety of broad-spectrum antibiotics are effective in treatment, the most popular of which are tetracyclines. Non-venereal transmission to extragenital sites has been fairly well documented in individual cases. In a case described by Thierfelder, a boy developed a lesion of the ear lobe following a piercing procedure in which the instrument used had been previously employed by an adult with donovanosis to dilate a urethral stricture. 39 There is potential for perinatal transmission, although this appears to be rare. The most important case report of perinatal transmission was reported from the USA in 1952. 40 In this report a child was born to a mother with an untreated donovanosis lesion of the uterine cervix. At 5 months of age the child developed a purulent discharge from the right ear with a tympanic perforation and postauricular swelling. Subsequently lesions of the umbilicus and penis appeared together with a lytic bone lesion of the right radius. Histological examination of the lesions confirmed the presence of donovan bodies and the infection was successfully eradicated with streptomycin. This case indicates a potentially lengthy incubation period for perinatally acquired donovanosis, and illustrates the capacity of donovanosis to disseminate haematogenously to bone and to produce cutaneous lesions at sites with delicate skin or mucosae such as the ears, umbilicus and genitalia. There are additional case reports of donovanosis on the umbilicus of a six-week infant born to a mother with extensive lesions of the vulva and perineum4' and on the labia of a six month female infant whose mother's condition is not reported.42 Taken together these reports suggest that children born to mothers with untreated lesions of donovanosis should undergo careful cleansing of the ears, umbilicus and genitalia and perhaps be given a prophylactic antibiotic such as erythromycin in order to minimise the risk of perinatal infection.
Infection of children in the course of epidemics of donovanosis has been reported from New Guinea. The most spectacular of these epidemics affected the Marind-anim of the then Dutch New Guinea around 1920. Substantial numbers of children became infected and it was noted that young adolescent males frequently developed perianal infections. This observation was linked to the ritual homosexual practices in which adolescent males were subject, over a 2-year period, to regular anal penetration by an older man, traditionally one of their mother's brothers, in the belief that regular insemination was required to bring young males to full maturity. 43 The pattern of infection in children reported by Zigas in a separate epidemic in the Goilala district of the Papuan Mountains37 was quite different. In a survey of infected cases, it was found that 14 of the 343 occurred among children aged 1-4 years. Commenting on this, Zigas has suggested that the infection was passed from infected adults to children sitting on their scantily clad laps.
The difficulties of diagnosing donovanosis in settings where the disease is now unfamiliar is well illustrated by a case in a poor white adolescent from the United States, published under the telling subtitle "A diagnosis easily forgotten, poorly pursued." 44 Freinkel has published an intriguing report from South Africa in which he describes donovanosis presenting as enlarged cervical lymph nodes simulating tuberculosis in an 11 year-old boy and a 16-year 34 of the UN convention on the rights of the child, which calls for the prevention of sexual exploitation of children. Only then will the current campaigns to rescue children from prostitution, to prevent sex-tourism, and to establish centres for the education and rehabilitation of street children receive the level of support required for them to make any real impact.
Future research
The dearth of useful information needs to be addressed with well-designed cross-sectional and longitudinal studies of HIV and STD morbidity and sexual and drug-using behav-iour of children involved in the informal or organised sale of sex in developing countries. With this information available, a wide range of intervention studies can be envisaged addressing the dissemination of information and condoms, and the provision of accessible and appropriate health services to vulnerable children.
